In this paper, the upper bound of the Hankel determinant H 3 (1) for a subclass of analytic functions associated with right half of the lemniscate of Bernoulli (x 2 + y 2 ) 2 -2(x 2 -y 2 ) = 0 is investigated. MSC: 30C45; 30C50
Introduction and preliminaries

(w(z)). In particular, if g is univalent in E, then f () = g() and f (E) ⊂ g(E).
Let P denote the class of analytic functions p normalized by
such that Re p(z) > . Let SL * be the class of functions defined by
Thus a function f ∈ SL * is such that
lies in the region bounded by the right half of the lemniscate of Bernoulli given by the relation |w  -| < . It can easily be seen that f ∈ SL * if it satisfies the condition We need the following lemmas which will be used in our main results.
Lemma . [] Let p ∈ P and of the form (.).
Then 
When v <  or v > , the equality holds if and only if p(z) is
p  -vp   + v|p  |  ≤  ( < v ≤ /) and p  -vp   + ( -v)|p  |  ≤  (/ < v ≤ ). http://www.journalofinequalitiesandapplications.com/content/2013/1/412 Lemma . [] If p(z) =  + p  z + p  z  + · · · is a
function with positive real part in E, then
for v a complex number
This result is sharp for the functions
Lemma . [] Let p ∈ P and of the form (.). Then
for some x, |x| ≤ , and
for some z, |z| ≤ .
Main results
Although we have discussed the Hankel determinant problem in the paper, the first two problems are specifically related with the Fekete-Szegö functional, which is a special case of the Hankel determinant.
Theorem . Let f ∈ SL * and of the form (.). Then
and for
These results are sharp.
Proof If f ∈ SL * , then it follows from (.) that
It is clear that p ∈ P. This implies that
From (.), we have
Similarly,
This implies that
Now, using Lemma ., we have the required result.
The results are sharp for the functions K i (z), i = , , , , such that
where (z) = z(z+η) +ηz with  ≤ η ≤ .
Theorem . Let f ∈ SL * and of the form (.). Then for a complex number μ,
Proof Since
therefore, using Lemma ., we get the result. This result is sharp for the functions
For μ = , we have H  ().
Corollary . Let f ∈ SL * and of the form (.).
Then
Theorem . Let f ∈ SL * and of the form (.). Then
Proof From (.), (.) and (.), we obtain
Putting the values of p  and p  from Lemma ., we assume that p > , and taking
After simple calculations, we get
Now, applying the triangle inequality and replacing |x| by ρ, we obtain
Differentiating with respect to ρ, we have
It is clear that
∂F(p,ρ) ∂ρ
> , which shows that F(p, ρ) is an increasing function on the closed interval [, ] . This implies that maximum occurs at ρ = . Therefore max 
Theorem . Let f ∈ SL * and of the form (.). Then
Therefore, by using Lemma ., we can obtain
Let
We assume that the upper bound occurs at the interior point of the rectangle
Differentiating (.) with respect to ρ, we get
For  < ρ <  and fixed p ∈ (, ), it can easily be seen that 
